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DETAILED ACTION 

1 . Claims 1-30 are presented for examination. 

2. This action is in response to the Amendment on 3/23/09. Applicant's arguments have 
been fully considered but they are considered moot in view of the new grounds of rejections. 

Claim Objections 

3. Claims 5, 15, and 25 are objected to because of the following informalities: 

In claim 5, line 2, the limitation "causes the monitor single step" should be amended to - 
causes the monitor to single step - in order to correct the grammatical error. Claims 15 and 25 
are objected for the same reasons. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Devine 
et al. (hereinafter Devine) (US 6,397,242 Bl) in view of Dornan et al. (hereinafter Dornan) 
(US 7,089,539 B2), and further in view of Waldspurger et al. (hereinafter Waldspurger) 
(US 7,260,820 Bl). 
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5 . As to claim 1 , Devine teaches a method for supporting input/output for a virtual machine 
(see Fig. 1-2), comprising: 

executing virtual machine application instructions (col. 2, lines 27-35, col. 9, lines 11-12, 

etc.); 

receiving an I/O access from the virtual machine application (col. 2, lines 21-36, col. 13, 
lines 20-36, Fig. 1-2); 

upon receiving the I/O access, generate an exception (col. 7, lines 6-13, col. 8, lines 40- 

43); 

performing the I/O access by using a host operating system (col. 11, lines 34-40, col. 12, 
line 50); 

updating state data for the virtual machine application in accordance with the I/O access 
(col. 5, lines 60-67 through col. 6, lines 1-6); and 

resuming execution of the virtual machine application from the exception (Resume 242, 
Fig. 2, col. 21, lines 56-60). 

6. Devine is explicitly silent in the use of micro architecture code of a processor architecture 
code. However, Dornan discloses a computer system with micro architecture code of a processor 
code to feed pipelines of the processor architecture hardware, including a hardware instruction 
interpreter to execute the VM application instructions (Abstract, col. 1, lines 47-67, Fig. 11, item 
126). Devine and Dornan are analogous art because they are both in the same field of endeavor 
of executing a virtual machine. One of ordinary skill in the art would have known to modify 
Devine's virtual machine system such that it would include the processing hardware device for 
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executing virtual machine instructions that include the use of micro architecture code, as taught 
in Dornan. The suggestion/motivation for doing so would have been to provide the predicted 
result of being able to use the hardware interpreter to focus on performance critical mappings to 
produce a significant performance gain with relatively little additional hardware overhead (col. 2, 
lines 2-6, Abstract). Devine and Dornan are silent in teaching a monitor that receives the I/O 
access, generates exceptions, and updates state data. However, Waldspurger teaches I/O 
operations between virtual machine and a device external to the VM are monitored by a virtual 
machine monitor (VMM) that receives the I/O access, generates exceptions, and updates state 
data (Fig. 1, items 300, 400, 430, 470, Abstract, col. 2, lines 45-57, col. 5, lines 35-67, col. 6, 
lines 1-10). Devine, Dornan and Waldspurger are all analogous art because they are all in the 
same field of endeavor of executing a virtual machine. One of ordinary skill in the art would 
have known to modify Devine in view of Dornan's virtual machine system such that it would 
include the features of a monitor that receives the I/O access, generates exceptions, and updates 
state data, as taught in Waldspurger' s virtual machine system. The suggestion/motivation for 
doing so would have been to provide the predicted result of improving the control and security of 
the system (col. Ik lines 6-11 and 40-67, col. 2, lines 45-60). Therefore, it would have been 
obvious to one of ordinary skill in the art to combine Devine, Dornan, and Waldspurger to obtain 
the invention of claim 1 . 

7. As to claim 2, Dornan (Abstract, col. 1, lines 47-67, Fig. 11, item 126) teaches wherein 
the micro architecture code comprises an instruction interpreter is further configured to function 
with an instruction translator to translate target instructions into host instructions to execute the 
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virtual machine application instructions. Devine teaches that virtual machine processing with a 
VLIW architecture (col. 2, lines 30-36). 

8. As to claim 3, Devine (Fig. 2, 230) and Dornan (Abstract, col. 1 , lines 47-67, Fig. 1 1 , 
item 126) teaches wherein the micro architecture code comprises an instruction translator to 
execute the virtual machine application instructions. 

9. As to claim 4, Devine teaches further comprising: executing the monitor to implement 
the I/O access from the virtual machine application, wherein the monitor is configured to handle 
the exception caused by the I/O access (virtual machine monitor, see Abstract, col. 5, lines 13- 
30). 

10. As to claim 5, Devine teaches further comprising: 

entering the single step mode, wherein the single step mode causes the monitor single 
step through the virtual machine application instructions to handle the exception (col. 11, lines 
34-48, col. 12, lines 49-52). 

11. As to claim 6, Devine (col. 24, lines 63-67) and Dornan (Abstract, col. 1, lines 47-67, 
Fig. 11, item 126) teaches further comprising: using the monitor to maintain at least one virtual 
device to implement the I/O access from the virtual machine application. 



12. 



As to claim 7, Devine teaches further comprising: 
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using the host operating system to access a real device in response to an access to the 
virtual device (Fig. 7, 700, 720, 750, 710, 100, col. 24, lines 60-67, etc.); and 

updating the state data for the virtual machine application in accordance with I/O data 
retrieved from the real device (col. 5, lines 60-67 through col. 6, lines 1-6). 

13. As to claim 8, Devine (see Fig. 1, col. 2, lines 27-35, col. 9, lines 11-12) and Dornan 
(Abstract, col. 1, lines 47-67, Fig. 11, item 126) teach wherein the virtual machine application 
instructions comprise target instructions and the micro architecture code comprises host 
instructions. 

14. As to claim 9, Devine (col. 2, line 32) teaches wherein the target instructions comprises 
x86 instructions and the host instructions are VLIW instructions. 

15. As to claim 10, Devine teaches wherein the virtual machine comprises an x86 compatible 
virtual machine (col. 9, lines 7-1 1). 

16. As to claim 1 1 , it is rejected for the same reasons as stated in the rejection of claim 1 . In 
addition, Devine teaches a system for supporting input/output for a virtual machine (Fig. 1-2), 
comprising: a processor architecture including micro architecture code configured to execute, 
natively on a CPU hardware unit of the processor architecture (col. 2, lines 27-35, col. 9, lines 
11-12); and a memory coupled to the processor architecture, the memory storing virtual machine 
application instructions, wherein the application instructions are executed using the micro 
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architecture code, the micro architecture code causing the processor architecture to implement a 
method comprising (col. 13, lines 20-36). 

17. As to claims 12-21, they are rejected for the same reasons as stated in the rejections of 
claims 2-11. 

18. As to claims 22-30, they are rejected for the same reasons as stated in the rejections of 
claims 2-10. 

Response to Arguments 

19. During patent examination, the pending claims must be "given their broadest reasonable 
interpretation consistent with the specification." In re Hyatt, 211 F.3d 1367, 1372, 54 USPQ2d 
1664, 1667 (Fed. Cir. 2000). Applicant always has the opportunity to amend the claims during 
prosecution, and broad interpretation by the examiner reduces the possibility that the claim, once 
issued, will be interpreted more broadly than is justified. In re Prater, 415 F.2d 1393, 1404-05, 
162 USPQ 541, 550-51 (CCPA 1969). 

20. Applicant's arguments have been fully considered and not found to be persuasive. 
Applicant attacks the reference of Devine individually. In response to applicant's arguments 
against the references individually, one cannot show nonobviousness by attacking references 
individually where the rejections are based on combinations of references. See In re Keller, 642 
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F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 
(Fed. Cir. 1986). In response to the newly amended claims, new grounds of rejections have been 
presented based on the combination of the references of Devine, Dornan and Waldspurger. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

• Ogi (US 5,361,375) discloses a virtual computer system having input/output 
interrupt control of virtual machines (see Abstract). 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KENNETH TANG whose telephone number is (571)272-3772. 
The examiner can normally be reached on 8:30AM - 6:00PM, Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571) 272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/VAN H NGUYEN/ /Kenneth Tang/ 

Primary Examiner, Art Unit 2 1 94 Examiner, Art Unit 2195 



